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EXECUTIVE SUMMARY

Although Harris is supportive of the FCC’s review of all spectrum allocations, current
spectrum allocated to broadcasters is vital to the public interest and should not be reduced or
reallocated. Broadcasters should be viewed as an asset, not an obstacle to advancing the
Commission’s broadband goals. Broadcasters have unique non-economic values that makes
broadcasting a valuable medium and worthy of its current spectrum allocations.

Utilizing broadcasters’ current spectrum allocations, broadcasters and manufacturers are
working on a number of new applications that will advance the broadcast industry into the digital
age and lay the groundwork for future innovation. However, with the digital transition taking
place just over six months ago, broadcasters and manufacturers still need time to roll-out new
digital applications. Repacking broadcast stations to recover spectrum would only inhibit current
broadcast capabilities, prevent further technological innovation within the broadcast industry,
and waste billions of dollars in investment. Current spectrum allocations are necessary for
broadcasters to provide existing services and enable the type of enhanced broadcast services
sought by consumers and the Commission. Nonetheless, dynamic channel sharing of TV white
spaces would be permissible, especially in rural areas, on a non-interfering, licensed basis.

Dismantling broadcasters’ capabilities and further reducing or eliminating broadcasters’
current spectrum allocations would be adverse to the public interest. When developing the
National Broadband Plan the Commission should seek to leverage broadcasters’ abilities and

infrastructure by making broadcasters part of the country’s broadband solution.
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)

To: The Commission

Comments of Harris Corporation
NBP Public Notice #26

Harris Corporation (“Harris) respectfully submits these comments in response to the
Federal Communications Commission’s (“Commission”) Public Notice! seeking comment on
the current use of spectrum licensed to broadcast television stations. Harris Corporation is an
international communications and information technology company serving government and
commercial markets in more than 150 countries. Harris Broadcast Communications, a division
of Harris, is headquartered in Mason, Ohio, and operates the world’s largest transmitter factory
in Quincy, Illinois. As the world’s leading broadcast transmission equipment supplier, Harris is
the leader in digital solutions for television and radio broadcasting. Harris Broadcast
Communications has been at the forefront of the transition to digital television, supplying the
majority of the digital television transmitters and encoders in the United States. Harris is
committed to facilitating technological advancement within the broadcast industry and focused

on helping customers succeed as they transition to the world of digital media. Harris Broadcast

! See Data Sought On Uses of Spectrum, National Broadband Plan Public Notice Number 26, GN Docket Nos. 09-
47,09-51, 09-137 (rel. Dec. 2, 2009) (NBP Public Notice 26”) (requesting comment on the current and future uses
of broadcast spectrum and the impact of repacking, reallocation, and channel sharing on the broadcast industry,
public, and Commission’s broadband goals).



Communications is an active member of industry and standard setting organizations including
the Advanced Television Systems Committee (“ATSC”) and National Association of
Broadcasters (“NAB”).

L. Introduction.

Harris firmly believes that broadcast television is a vital part of America’s broadband
solution. While Harris is supportive of the FCC’s review of all spectrum allocations, current
broadcast spectrum allocations do not run counter to the Commission’s efforts to expand
comprehensive broadband capabilities nationwide. Broadcasters should be viewed as an asset,
not an obstacle to advancing the Commission broadband goals. Those advocating for the
reallocation of broadcast spectrum based on economics overlook the non-economic factors that
make broadcasting such a valuable medium. Harris agrees with the Association of Maximum
Service Television (“MSTV”) and NAB that when evaluating the value of broadcast spectrum
the Commission must “look beyond purely economic factors and instead put a premium on the
public policy benefits of an existing spectrum use when determining the efficiency and value of
that use.””

Over-the-air broadcasting has unique infrastructure benefits that the Commission should
be looking to leverage, not dismantle. Utilizing broadcasters’ current spectrum allocations,
broadcasters and manufacturers are working on a number of new applications that will truly
advance the broadcast industry into the digital age and lay the groundwork for future innovation.
However, with the digital transition taking place just over six months ago, broadcasters and
manufacturers still need time to roll-out new digital applications. Repacking broadcast stations

to recover spectrum would inhibit current broadcast capabilities, prevent further technological

* Reply Comments of the Association for Maximum Service Television and National Association of Broadcasters,
In the Matter of a National Broadband Plan For Our Future, Public Notice Number 6, GN Docket Nos. 09-47, 09-
137, 09-51, p. 5 (filed Nov. 13, 2009) (NAB/MSTV Reply NBP PN #6).



innovation within the broadcast industry, and waste billions of dollars in investment.
Nonetheless, Harris would support dynamic channel sharing of broadcast spectrum that is not
being fully utilized by broadcast licensees, especially in rural areas, on a non-interfering,
licensed basis.

It should be noted by the Commission that broadcasters have made monumental strides in
increasing broadcast spectrum efficiency over the past ten to fifteen years. While broadcasters
will continue efforts to increase spectral efficiency, current spectrum allocations are necessary
for broadcasters to provide existing services and enable the type of enhanced broadcast services
sought by consumers and the Commission. When developing the National Broadband Plan the
Commission should not act out of haste or based on mischaracterizations of broadcasters’
utilization of existing spectrum allocations.

I1. The Commission Should View Over-the-Air Broadcasting as an Asset to the
Commission’s Broadband Initiatives, Not an Obstacle.”

Access to broadband and broadcast is not a mutually exclusive proposition. Both
broadband and broadcast can simultaneously prosper. In the National Broadband Plan the
Commission should aim to leverage each services unique capabilities in order to enhance each
mediums unique offerings. Choosing one service over the other “would not only be contrary to
legislative intent, but it would be contrary to the public interest as well.”* Broadcastings ability
to serve one-to-many is unique across all communications services. The Commission should
present Congress with a National Broadband Plan that takes advantage of the pervasiveness of

broadcasting and encourages broadcasters to be a part of the broadband solution.

3 Question A.1 of the Commission’s Public Notice asks: “what factors should the Commission consider when
examining and comparing the benefits of spectrum used for over-the-air television broadcasting and those of
spectrum used for wireless broadband services.” NBP Public Notice 26, supra note 1, at 1.

*NAB/MSTV Reply NBP PN #6, supra note 2, at 3.



This past year both Congress and the Commission affirmed the societal importance of
free, over-the-air broadcasting. For example, during the consideration of the DTV Delay Act,’
which moved the deadline for ceasing analog broadcasts from February 17 to June 12, 2009,
Congress decided to delay the transition in order to ensure “as many as 21 million
households....do not loose access to news, information and emergency alerts.” Following the
digital transition, FCC Chairman Julius Genachowski noted that “[b]roadcast television remains
an essential medium, uniquely accessible to all Americans.”’ Broadcasting provides the public
with a hyper local, free, ubiquitous, point-to-many communications network that is distinct from
any wireless broadband service. By failing to preserve broadcasters’ current spectrum
allocations the Commission would be missing an opportunity to leverage broadcasters’
nationwide footprint in order to promote nationwide broadband deployment and adoption.

While on a day to day basis Americans may take the capabilities of broadcasting for
granted, the power of broadcastings reliable, redundant, and resilient infrastructure is most
apparent during emergencies. Hurricane Katrina served as a stark reminder of the fragility of
America’s communications infrastructure. Many wireless and wired telecommunications
networks were either significantly damaged or completely failed during the storm. Those
networks that did stay up during the storm frequently became overloaded and failed to meet the
needs of both the public and first responders. Hurricane Katrina exposed many of the
shortcomings within the country’s telecommunications infrastructure. Although many broadcast

stations suffered damage and failures during Hurricane Katrina, broadcasters’ ability to keep the

> DTV Delay Act, Pub. L. 111-4, 123 Stat. 112 (Feb. 11, 2009).

® Press Release, Senator Jay Rockefeller, Rockefeller Announces Compromise on DTV Delay Bill (Jan. 23, 2009),
http://rockefeller.senate.gov/press/record.cfm?id=307265.

7 Statement of Julius Genachowski, Chairman, Federal Communications Commission, Before the United States
Senate Committee on Commerce, Science and Transportation, Hearing on “Rethinking Children’s Television Act
for a Digital Media Age” (July 22, 2009).



public informed during and after the storm demonstrated the resiliency and reliability of the
broadcasting model. The very nature of broadcasting eliminates problems frequently faced by
telecommunications providers, such as network “overloading” and “congestion.”

During Hurricane Katrina broadcast stations were able to pool resources and leverage
their own infrastructure to keep the public informed.® For example, Belo owned WWL-TV in
New Orleans, Louisiana, was able to remain on the air both during and after Hurricane Katrina.
In fact, WWL-TV’s signal was able to be carried statewide in Louisiana and Mississippi through
a network of digital broadcasting channels, public television stations, and live video streaming
on its Website.” WWL-TV was able to leverage both broadcast and broadband infrastructure to
keep the public informed. Likewise, while sustaining serious damage form Hurricane Katrina,
WLOX in Biloxi, Mississippi, was able to remain on-air following the disaster on back-up
power.'® As part of the National Broadband Plan the Commission should examine how to
leverage, not dismantle, broadcastings’ expansive and resilient infrastructure to further the

Commission’s broadband initiatives.

8 Comments of the National Association of Broadcasters, In the Matter of Recommendations of the Independent
Panel Reviewing the Impact of Hurricane Katrina on Communications Networks, EB Docket No. 06-119, p. 7 (filed
Aug. 7, 2009).

® See WWL Continues Coverage Despite Katrina’s Devastation, Broadcast Engineering (Sept. 8, 2009) available at
http://broadcastengineering.com/newsrooms/W wl-site-katrina-20050909/index.html.

19 See Stations Grapple with Aftermath of Katrina; NAB Solicits Help, Broadcast Engineering (Sept. 2, 2005)
available at http://broadcastengineering.com/RF/WLOX-Biloxi-MS-Mississippi-20050902/index.html.




III.  Repacking Broadcast Stations Would Hinder Current Broadcast Capabilities
and Inhibit Further Technological Innovation."!

A single television broadcast channel consists of six megahertz (“MHz”), which supports
a bit rate of 19.4 megabytes per second (“mbps”). While a single Standard Definition (“SD”) or
in most cases High Definition (“HD”) stream does not require all six MHz of broadcasters’
spectrum, in order to provide the types of enhanced services envisioned by Congress and the
Commission, all six MHz are necessary. On average, an HD channel stream uses between 10
mbps and 16 mbps; a SD channel stream uses between three mbps and six mbps; a mobile DTV
stream uses 2.75 mbps, but can range from one mbps to 14 mbps depending upon the number of
mobile streams being transmitted; and non real-time delivery applications, such as Sezmi, can
range form 500 kbps to three mbps. While the flexibility of the ATSC family of standards
allows a television broadcast station to deliver an individual HD stream, a combination of HD
and SD/Mobile DTV streams, or a combination of SD and Mobile DTV streams, these
combinations can quickly use up broadcasters’ current six MHz of spectrum.

Repacking broadcast stations would be a detriment to the public interest by hindering
current broadcast capabilities, inhibiting innovation, and wasting the money invested by
broadcasters, consumers, retailers, manufacturers, and the government in digital television
technology. The full capabilities of digital broadcasting will never be realized if broadcasters’
spectrum allocations are diminished any further than was called for as part of the digital
television transition. Broadcasters, manufacturers, retailers, and consumers have all relied on the

Commission’s guidance and rules when investing in research and development, creating business

" Question A.3 of the Commission’s Public Notice asks: “what would be the impact to the U.S. economy and
public welfare if the coverage of free over-the-air broadcast television was diminished to accommodate a repacking
of stations to recover spectrum?” Question B.3 asks: “how will video capabilities improve over time using current
MPEG-2 and 8-VSB technologies? What improvements could be gained by deployment of net generation
technologies over that currently achieved under the ATSC standard? What would be required for broadcasters and
consumers to transition to more advanced technologies?” NBP Public Notice 26, supra note 1, at 2-3.



plans, deploying new digital technology, selling products, and making purchases. After the
country has invested so much time, effort, and money into making the dream of digital television
a reality, and just as its benefits are coming to fruition, now is not the time for the Commission to
reverse course.

IV.  The Commission Must Provide Broadcasters With Sufficient Time to Develop
and Deploy New Innovative Digital Applications.12

As a result of the digital television transition, not only was 108 MHz of prime
“beachfront” spectrum reallocated by broadcasters to facilitate the expansion of new wireless
services and public safety communications, but a new era of television broadcasting commenced.
Utilizing just six MHz of spectrum per broadcast station, broadcasters have been able to expand
their offerings to the public. Digital television provides broadcasters the ability to offer a
number of new enhanced services including HD programming, multicasting, Mobile DTV,
advanced public safety services, data casting, and other ancillary and supplemental services.
While many of these enhanced services, such as HD programming and multicasting have been in
the process of being rolled out for some time, many enhanced digital television services are still
being developed or are on the cusp of deployment.

Short circuiting the deployment of new enhanced broadcast capabilities and further
development of currently deployed services would be adverse to the public interest. As the
leader in digital solutions for television and radio broadcasting, Harris is uniquely qualified to
comment on the status of emerging digital broadcasting technologies. Currently, Harris is
working with a number of partners in the broadcast industry and equipment manufacturer

community on new innovative products utilizing broadcasters’ digital spectrum.

"2 Question A.5 of the Commission’s Public Notice asks: “how do broadcasters plan to use licensed spectrum in the
future” and “what innovations in applications services or business models will create synergies between broadband
and broadcast services, or other new value from currently licensed spectrum?” NBP Public Notice 26, supra note 1,
at 2.



A. Mobile DTV Is On The Cusp Of Nationwide Deployment.

Consumers increasingly demand the content they want, delivered when they want it, on
their favorite devices, in a location of their choosing. Mobile DTV provides broadcasters the
opportunity to meet these consumer demands and expand the reach of the public benefits
broadcasters provide. On October 15, 2009, the ATSC adopted the ‘A/153 ATSC Mobile DTV
Standards (“Mobile DTV Standard”). The adoption of the Mobile DTV Standard will provide
broadcasters and equipment manufacturers the opportunity to find new innovative ways to utilize
broadcasters’ existing digital spectrum. In particular, the Mobile DTV standard will provide
broadcasters the ability to offer a number of new services to mobile devices including free over-
the-air television, interactive services delivered in real-time, subscription-based TV, and non
real-time file based delivery of content for playback at a later time. With the adoption of the
Mobile DTV Standard, the broadcast industry has reached a pivotal moment in the development
of digital broadcast services. In fact, in 2010 broadcasters nationwide are poised to launch
Mobile DTV services.

Over the past four years Harris has played a leadership role in the development and
deployment of Mobile DTV." Harris has been involved in the development of Mobile DTV
standards and technology including two years of work co-developing the physical layer of the
standard with LG and Zenith, and two years working with the ATSC Technical Standards Group.
Harris was a leading participant in the Open Mobile Video Coalition’s (“OMVC”) independent
demonstration of viability testing of the Mobile DTV Standard and assisted consumer electronics
manufacturers in their mobile receiver product development process by providing test streams

and signal generation equipment. Currently, Harris is supporting the ATSC Mobile DTV

' Attachment A provides a description of Mobile DTV solutions generally, as well as a summary of Harris specific
Mobile DTV offerings.



“Model Station” program that put reference stations on the air in Seattle and Atlanta using the
Harris® MPH™ platform."* Harris is also supporting over-the-air transmission for the current
check-out phase and will support the upcoming deployments, including the Washington D.C.
OMVC Mobile DTV Consumer Showcase. Today, just two months after final adoption of the
Mobile DTV Standard, approximately 30 television stations in the United States and Canada are
on-the-air with commercial deployments of the of the Harris® MPH™ platform.

B. Broadcasters are Uniquely Positioned to Offer Mobile Video Services
Utilizing Their Infrastructure.

The ability to deliver video to mobile devices is ultimately tied to a services
infrastructure. Broadcaters’ infrastructure is particularly well suited to support mobile video
service. The hallmark of the broadcast model is that it supports an unlimited number of viewers,
typically within a large coverage area, from a single or small number of high power transmitter
sites. As highlighted by NAB President and CEO, Senator Gordon Smith, broadcasters represent
one of the most economically and spectrally efficiency users of spectrum:

Broadcasters generate tremendous efficiencies through their ability to serve “one-

to-many” in small bandwidth segments—efficiencies that cannot otherwise be

achieved. Indeed, with each additional viewer, a broadcaster’s use of spectrum

becomes more efficient, because increasing the number of viewers places no

additional incremental burden on the spectrum. Moreover, unlike many mobile

services, each television station transmits over its entire spectrum allotment

during all or virtually all of the day; there are not peaks and valleys in

transmission during which spectrum is unutilized or underutilized."

In contrast, most wireless telecommunications networks are designed with a large

number of low-power transmitters, or cells, interwoven to create a coverage area for a

'* Attachment B includes a description of the Harris® MHP™ platform and associated Harris transmission and
encoding equipment. For additional information on Harris’ complete line of Mobile DTV products visit:
http://www.broadcast.harris.com/productsandsolutions/TelevisionTransmission/MobileTelevisionSolutions.

15 Statement Senator Gordon Smith, CEO and President, National Association of Broadcasters, Before the United
States House of Representatives Committee on Energy and Commerce, Subcommittee on Communications,
Technology and the Internet, Hearing on “Spectrum Inventory and Relocation” (Dec. 15, 2009).



city, region or country. Wireless telecommunications providers require a dedicated
connection for each user in order to transmit a user’s side of the conversation back to the
tower. Unlike broadcasting, the more users on a wireless or wired telecommunications
network, the greater the burden that is placed on that networks spectrum or capacity.
Today data, in particular video, is placing an unprecedented burden on many
telecommunications networks. According to comments previously filed in this
proceeding by CTIA, “watching a YouTube video on a wireless device consumes almost
on hundred times the data bandwidth of a voice conversation....”"°

Clearly, as the demand and awareness of mobile content continues to grow,
existing telecommunications systems will become overloaded and congested with traffic.

17
7" and

CTIA has estimated that “wireless traffic volume is more than doubling each year
according to Cisco, by 2013 “nearly 64 percent of the world’s mobile traffic will be
video.”'® This dramatic growth of data services, especially video, will make current
wireless telecommunications spectrum allocations insufficient to meet users anticipated
network needs. "’ Fortunately, broadcasters’ Mobile DTV solution can offer
telecommunications providers a reprieve from growing network congestion, capacity
constraints, and spectrum scarcity concerns. Broadcasters’ can utilize their licensed
spectrum to address telecommunications providers’ network issues by delivering real-

time, rich, unidirectional media steams, leaving bidirectional interactivity to the mobile

and wired telecommunications networks. This complementary approach allows mobile

16 Comments of CTIA, In the Matter of a National Broadband Plan For Our Future, Public Notice Number 6, GN
Docket Nos. 09-47, 09-137, 09-51, p. 9 (filed Oct. 23, 2009).

71d., at 11.
18&

Y 1d., at 10-13.

10



users to obtain rich media content, while telecommunications providers are able to
preserve significant spectrum, bandwidth, and network capacity.

C. The True Capability of Digital Broadcasting Is Just Starting To Be
Realized.

Digital broadcasting is more than just “traditional broadcasting;” innovative
offerings, such as Mobile DTV, will not only provide broadcasters with enhanced
communication abilities—allowing them to more effectively relay information to their
local community, such as emergency alerts and AMBER alerts—but will also provide
citizens with increased access to local news, weather, traffic, and information of local
importance. Digital broadcasting has provided broadcasters with the unique opportunity
to expand the scope of their service and provide additional public interest benefits.

Utilizing their digital spectrum, broadcasters are developing a number of new and
innovative service offerings, in addition to traditional broadcasting services, that will
advance the public interest in novel ways. For example, in April 2009 the City of
Raleigh, North Carolina, and digital television broadcast station WRAL launched a
partnership that would use the Mobile DTV system to deliver real-time DTV and data
services to screens on Capital Area Transit (“CAT”) buses.”’ By August 2010, 25 buses
are slated to be equipped with three 22-inch LG flat screen monitors in each bus. Local
or syndicated broadcast video content will be simultaneously displayed on each screen
with a combination of local weather, news, real-time transit schedules, route specific
updates, advertising, emergency alerts, or other public announcements. Teaming with
LG Electronics to provide Raleigh and WRAL with technology for the service, Harris is

providing the system with mobile transmission equipment, digital signage systems, and

2 Attachment C provides articles discussing the Raleigh, North Carolina Mobile DTV bus project.

11



development and support services. WRAL's Mobile DTV service was successfully
launched on three CAT buses in June 2009.

In addition to providing simultaneous video and data, broadcasters' digital
spectrum also makes non real-time, file based delivery of content possible. Harris has
been working closely with Sezmi Corporation to launch an end-to-end television service
that provides access to a variety of programming content from broadcast, cable, and the
Internet. Sezmi's utilization of both broadcast spectrum ad broadband services “helps
bring more households into the digital era by providing both traditional broadcast
television and Internet video service in a usable form to those perhaps unable to afford
typical subscription services or personal computers.”21 Through Harris' Advanced Media
Center, located at Harris corporate headquarters in Melbourne, Florida, Harris supports a
broad range of workflow across Sezmi's network.”> Sezmi's integrated
broadcast/broadband service is an example of the precise spectral efficiencies that
broadcasting is capable of achieving by utilizing the capacity of the broadcast
infrastructure to reach many, and using the limited bandwidth and capacity of broadband
to reach out on a more individualized basis.”®

Data services and non real-time delivery is likely only the beginning of what
broadcasters will be capable of providing with their existing spectrum allocations. There
are numerous additional public benefits that will surely be revealed as Mobile DTV is

rolled out. However, the country will only be able to realize these benefits if

2 Comments of Sezmi Corporation, In the Matter of a National Broadband Plan For Our Future, Public Notice
Number 6, GN Docket Nos. 09-47, 09-137, 09-51, p. 3 (filed Nov. 13, 2009) (“Sezmi Reply NBP PN # 6”).

** Attachment D provides a description of how Sezmi Corporation utilizes Harris’ Advanced Media Center.

2 Sezmi Reply NBP PN #6, supra note 21, at 5.

12



broadcasters are provided the opportunity to launch Mobile DTV services, determine its
potential, and work with manufacturers and other interested parties to develop additional
capabilities.

V. Dynamic Channel Sharing of Licensed Broadcast Spectrum Would Be
Permissible On A Non-Interfering, Licensed Basis.”

Harris believes that dynamic channel sharing in spectrum that is not being used by
licensed television services (frequently referred to as “white spaces”) would be a positive
way to leverage existing broadcast spectrum allocations, while still providing
broadcasters the ability to continue developing new and innovative broadcast solutions to
serve the public interest. Such an approach could be particularly effective in providing
fixed broadband access in rural markets where broadcast bands—and many non-
broadcast bands—are used less intensely. However, the Commission must continue to
ensure that any permitted use of TV white spaces is done with the proper technical
safeguards and protects both existing and future broadcast operations. To further this
end, Harris believes that a licensed framework would be the most effective way to
minimize interference with broadcast operations, while maximizing and encouraging the
use of TV white spaces.

Harris commends the Commission’s actions to date to find a way to utilize TV white

spaces on a non-interfering basis.”> However, the Commission can expand upon its current rules

** Question B.1 of the Commission’s Public Notice asks “what are the advantages of a channel-sharing approach to
broadcasters’ business? What are the disadvantages of this approach? What are the technical and business
requirements to enable successful channel sharing?” NBP Public Notice 26, supra note 1, at 3.

= See In the Matter of Unlicensed Operation in the TV Broadcast Bands; Additional Spectrum for Unlicensed
Devices Below 900 MHz and in the 3 GHz Band, Second Report and Order and Memorandum Opinion and Order,
EB Docket Nos. 04-186 and 02-380, 23 FCC Rcd. 16807 (rel. Nov. 14, 2009) (permitting unlicensed radio
transmitters to operate in the broadcast television spectrum at locations where that spectrum is not being used by
licensed services while implementing initial safeguards to prevent harmful interference to incumbent
communications services).

13



to ensure that devices operating in TV white spaces do not interfere with broadcast operations.26
Specifically, the Commission should permit the use of TV white spaces in rural areas on a non-
exclusive, licensed basis.

A licensing regime will provide additional inference protection for broadcasters,
while providing prospective white space users with minimal regulatory burdens and the
ability to foster the introduction of new and advanced services to the American public.
The addition of a licensing requirement will also maximize spectral efficiency, an
inherent goal of providing access to TV white spaces, by ensuring more orderly operation
within the band and providing for a more structured entry into the band. A non-exclusive
licensing framework is aligned with the Commission’s action in this proceeding by
maintaining the desired balance between providing “flexibility and low barriers to entry

needed to provide opportunity for everyone to make the best use of this under-used

9927 5928

spectrum””" and “protect[ing] those that already make valuable use of the spectrum.
VI.  Conclusion
Harris believes that leveraging broadcasting capabilities and infrastructure is vital
to the success of the National Broadband Plan. By preserving current broadcast spectrum
allocations the Commission has the opportunity to promote technological innovations
within the broadcast industry and encourage broadcasters to be part of the country’s

broadband solution. Repacking or reallocating broadcasters’ current spectrum allocations

will stifle innovation and be a detriment to the public interest. Harris stands ready to

%0 “We find that the geo-location/database and spectrum sensing methods offer the most practical solutions for
identifying unused TV channels and are therefore incorporating both of these methods into the rules for unlicensed
TVBDs.” Id., at 16836, | 72.

7 1d., at 16929.

%14,

14



work with the Commission, the broadcast industry, and telecommunications providers to

present innovative ideas that leverage broadcasters’ existing infrastructure and enhance

America’s broadband capabilities.

December 22, 2009
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Harris Corporation
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Suite 850E

Washington, D.C. 20024
(202) 729-3702

/s/

Jay C. Adrick

Vice President, Broadcast
Technology

Broadcast Communications Division

Tania W. Hanna
Director
Government Relation Department

Evan S. Morris
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Mobile TV Solutions

Complete Multistandard Muﬁans for Mobile TV

N\
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MOBILE TV TRANSMISSION




Mobile TV Solutions

Broadcast Moblle Solution

For the transmission of television or video content to mobile devices,
the terms “mobile wideo® and “mokile TV" are often used
intercharmgeably. Howewer, typicaly one would use “mobile video” to
define the delivery of sideo contert via callular systems, while “meokbile
TV*® is used to describe spedaized broadoast owverlay networks that
Lie technologies such as DVB-H, T-OMB, MPH™ and FLO™.

While streaming point-to-point approaches to mobile content delivery
can be effective in developing corsumer interest in mobile telesion
— or in sening videc-on-demand and more speddized cortent
interests — purpose-bult broadcast overlay networks will be the most
economical appreach to implementing Righ-guality, large-scale
maobie television services.

Packet Cellular Video

* One-to-one, point-to-point
= Services: short video clps
« Global infrastructure cost per viewen. HIGH

Mobile Broadcast Televislon

Washington, DC

+ One-to-millions, point-to-multipoint
+ Sarvices. broadcast TV, video on demand
+ Projected infrastructure cost per wiewer. LOW

18

Currently, the leadirg techrologies for mobile TV include:

= DVB-H, the mobile extension of the DWVE-T terrestrial televison
standard.

= TDMB, the mobile TV edtersion of the DAB digital audio
broadcast system standard.

= FLO™, the system developed by Qualcomm.

= MPH™, the mobile TV systern that is 100% compatible with the
ATAC terrestrid tekesision standard.

= |SDBE-T/ISDB-Th, the mobile extersion of ISDB, the digitd
broadcasting approach developed in Japan.

CWB-H is based on the DVB-T spedfication m [ﬂ

for digital terrestrial telewsion, adding

feahures designed to take into account the limited battery fife and

maobile reception required for handheld devices. DVEB-H uses time-

slicing, where bursts of data are received pericdically, dlowirg the

receiver to power off when it is inacfive, which results in significant

powver savings. OVB-H employs forward ermor cormection to further

improve the mabile performance of OVE-T. OVE-H typically operates
in the UHF Television bard.

DVE-H Moblle solution

T-0oME Mobile Solution

Cigital Multimedia Broadcasting (DMEB] is
basaed an the globally used digital audic
broadcasting ([MAB) core standard, which
was ariginally designed for mobile recsivers. This mears that the
corwentional DAB tfransmission system can be used for DME
transmission by simply adding a DMB sideo encoder to the existing
AR system.

TN T

Since DMB and DAR are delivered on the same system, DME dewces
can recsive not only DMB multimedia sendces, but ako DAER audo

senvicas. FOMB operates in the WHF Band [l and L Band.
Media FLO™ Mobile Solution

Deweloped by Qualcomm, FLO™ FLO

({forward link anly) technology is a multicast inmovation designed to
inoease capadly for content delivery to mobile handsets. FLO™
better enables the smuttameous wireless delivery of multimedia
{high-quality video and audic) to a large number of usars.

There likely will b2 multiple spectrum bands used, depending on the
region. The frequency bands suitable for mulficast distribution
{induding ALO technology) are similar to those used for unicast



MPH In-Band Mobile DTV Solution

wireless IP and woice. LD typically operates in the UHF Television band.
MPH™ In-Band Moblle DTV Solution

MPH™ is an in-Bard mobile service wutilizing

= the brosdcaster's ATSC digital transmission

:;' ! systemn and a porfion of the transport
‘__’l stream. The MPH™ {Mobile-Pedestrian-

L Handheld) system prooesses the mobile

dhannels with additional forward emror

camection and data redurdancy, while using a3 more robust
modulation waveform to help ensure successid reception.

Urlike some proposed irrband ATSC systerns, MPH™ & completely
compatible with standard ATSC receivers and dl elements of the
ATSC standard, causing nio issues with the PSIP program guide and
distributed transmission capability. MPH™ is significantly more bit-
efficient than competing systemns.

The MPH™ signd is erncoded and modulated differently, but it is

multiplemed with the ATSC programming in 3 way that does mot
imterfere with the home receiver. In this way, the MPH™ component
acts no differendly than a datacasting service that is broadcast by an
ATSC trarsmitter — it can only be detected ard decoded by an
MPH™-compatible receiver.

ISDB-T/ISDE-Th Solution

Developed in Japan, BDBE (Integrated Servces Digital Broadcasting)
is @ digital broadcasting standard that supports three kinds of
systerns — S0B-5 (Satedlite), |SDB-T (Termestrial) and ISDB-C (Cable)
— erabling commonality for multimedia broadecasting seraces using
eath netwark.

Based on the results of field friak, ISDB-T was adopted in Japan as
the digtal terrestrid televison broadcasting (DTTB) systern and
digital terrestrial sound broadeasting (DTSB) systen in 1999, Braml
adopted I50B-Th as its digital terrestrial TV standard in 2006,

Mobile Television Environment

Network Operatio E“
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Comprehensive — Interoperable — Scalable

One Company. one Direction. The Future,
Harris is the OME compary delivering interoperable workflow
sofutions acnoss the entire mobile contert delivery chain.

The Harris mabile TV offering is the only solution in the broadcasting
and communications industries that spans four key layers of a
mokile TV ardhitecturs:

Content Management, Infrastructure, Transmission and Test,
Menitoring and Control.

Harris is the only vendor capable of delivering a solufion with this
breadth and scale. The company’s mobile TV offering enables senice
prosiders to create and deliver complex ooss-delivery adwerfising
campaigns, programming playout and other network-based services
across 3 seamless trarsmission retwork.

The Harris Mobile TV offering delivers:

Reliability and efficiency Harmis software ad systerms work
together under common business rules throughaout the architecturs.

Scalability. Harris' interoperable systems alow mobile TV systerns to
be built small or large, or grow over time with more channels and
SEMVIEE.

Revenue optimization. With Harris' industry-leading contenit
management and media busiress systems, providers can optimize
adwertising revenue aooss multichanrmel or multiservice (telesision
and video-or-demand; standard or high definifion) environmenits.

Content optimization. With Harris' industry-leading infrastructure

systems, providers can manage and repurpose content from a
comman storage platform — from nesws to production to ar.

Versatility Harns solutions deliver complete digital content
workflow processes in compressed or uncompressed domains at the
rational, regonal or local headend offices. Orly Harris offers
sofufions for &l the gobal mokile TV standards induding DVE-H,
TDME/DAB, Media FLO™, I5SDB-T/ISDB-Th and ATSC MPH.

Harris has the proven technicad capabilities you reed to deliver
content to mobile devices. From comtent mamagement to
infrastructure to trarsmission and monitoring and contral, Harris
offers proven workflows for mobile TV They add up to an
imteroperable, intelligert and cost-effective mobile TV system far
wour opsration.

20

Transmission Systems offers television and radic's most complete
range of products and integrated systerms, induding Harris' industry-
leading analog, digital and mekile transmitters ad PREE audio and
retworking corsoles, redudng the cost of conwversion to digital
transmission and emabling new revenue streams. This business area
stretihes from srgle products to
end-to-erd  systerrs, induding
retworks with hundreds of
traraETitters.

Software Systems iz a
leading provider of software
solufions for advertising, media management {traffic, billirg and
scheduling), broadband, digita asset management and automation
far workflow management. The Software Systems area offers
modular, standards-based solutiors with open APk for maximum
egse of integration and future scalability.

MNetworking & Infrastructure
Solutions & an industry leader
in high-performance, muliformat
solufiors for profesiora digital
wideo and highly differentiated
network access and  mulfiplex
platforms.  Hamis offers an
gward-winning portfolioc  of
processors, routers, master control and branding systems, network
monitonng and control software, and test and measurement
irstrurments.

Digital Media Systems offers a
comprehensive portfolio of serers,
graphics and editing solutions,
digital signage and branding
solufions that increase operational
effidersaes and offer new revenue
oppartunities.




Mobile TV Solutions

Harris Transmission for Mobile TV
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ONE Company for Workflow Solutlons Throughout the Broadcast Chaln

Harris Is the ©ME company delivering interoperable workflow solutions across the entire broadcast delivery chain — providing
todays broadcaster with 3 single, Integrated approach to Gpitalze on the benefits of IT and moblle applications. By providing
unparalleled interoperability across our product portfolio, Hars & able to offer ostomers integrated solutions that improve
workflows, save money, enable new revenue streams and provide a migration path to emenging media business modek. To
meet the evoling needs of broadcast, distribution, government agendes and entertainment businesses, Hamks s the OME
answer for change.

Service And Support

At Harris, we are committed to austomer service excellence. It 1s our goal to provide the highest level of support by applying a
simple rule: We take cwnership of helping our customers succeed . Our support teams conslst of Innovative technical experts who
support all situations reganrding product performance, integration and operational processing. We are adept at providing proven
solutions, making workflows better and ersuring reliability of the product and system. At Harms, our experienced and dedicated
teams stand ready to help you meet your goals for premium product performance, 100% up-time and reduced maintenance
Imvestment.

Warranty
Because we want to assure you that Harris stands beside its products and system solutions, our products carry a standard set
of warranty services, whidh are competitive with — and In some cases outperform — others In the Industry.

Service Packages

Wi offer value-add services that allow you to customiza the level of services you need in meeting mission-aitical performance
lewals. Our service package options offer many ways to upgrade your standard warranty by choosing the Alldnclusive OnePak,
or by selecting individual services from our extersive portfolio. Our service and support advisors can assist In the selection of
the Individual services that best sult your equirements.

North America +1 800 231 9573
Caribbean and Latin America +1 TEE 437 1960
Europe, Middle East and Africa +44 (0) 118 964 3000
Asia, Pacific Rim +B51 2776 0828

For more information please visit www. broadcast.harris.com.

Harmk 15 2 raglstered frademark of Hars Corporation. Tradamarks and fradanamas ar tha proparty of thelr respaciiva cmpan e

Broadeast Communiotiors

4352 Digital Way | Mason, OH USA AC040 | Ted: 1 (513} 455 2400
wrwwr. broados st harrs.com
srrinmnnlepiid™

©2002 Harfls Corparation
ER_MOBILETY_0308
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ATSC Mobile DTV

For the past three years, Haris has been deeply involved in mobile TV on-air testing and
field frials. This extensive handzs-on experience uniquely positions Harris as experts in
ATSC Mebile DTV technology. As a major supplier in digital TV transmission and mobile
TV, Hamis Corporation leads the way in developing an advanced, feature-rich,
ready-to-deploy solufion for ATSC Mobile DTV,

‘What is ATSC Mobile DTV?

ATSC Mobile DTV emerged from an intense —
development effort by participants from across the ‘—-_

glokal televizion and mobile devics industries. This

landmark technology will enable broadcast television

—
-
delivery of digital television transmissions to mobile — ‘_’-‘_J
and handheld devices — and ide broadcasters
evices — and provide i

with a means to address a new market that was
previously out of reach.

\

The ATSC Mobile DTV system allows the simultaneous transmission of standard ATSC
temestrial and robust mobile-handheld services over the same infrastructure.

MPH™ — The Harris Solution for ATSC Mobile DTV Broadcast
The Harmris ATSC Mobile DTV platform provides the broadeast equipment that ATSC
broadcasters need to immediately begin transmizsion of ATSC Mobile DTV services.

The following equipment list assumes the use of
exizting ATSC encoding, multiplexing, PSIP and
transmitter.

MPH &mdach; ATSC Moblle DTV 1 whay brosdcast harris.com

24



wﬂms‘ HAOS I0aE  COMYLLICS s

MPH Encoder - HALRENC-A21-MBL
This MatvX™ encoding module is used to compress a single audio and video stream into
the transmigsion format neaded for ATSC Mobile DTV,

Synchrony MNA™ Distributed Transmission Studio Adapter

The Synchrony MNA™ adapter is a multifunction platform that will support preprocessing
of the: M/H data, multiplexing of the processed M/H data into the ATSC transport stream,
genaration of FIC/TPC signals, genaeration of ATSC system time and
synchronization/timing adjustrmant of the ATSC transport for distributed transmis sion
netwarking.

Apex MZX™ Multimedia Exciter with ATSC Mobile DTV Postprocessor

The Apex M2X™ axciter supports the processing and modulation of standard ATSC AJS3
signals and can easily be upgraded for both ATSC A1 10 distributed fransmission sarvica
and ATSC AM53 mablle DTV service.

Mobile Signaling Generator, Basic Electronic Service Guide (ESG) and Advanced
Electronic Service Guide Server Platform - REXRB100021

The REXRE 100021 solution fram Roundbox is a software-based modular platiorm that
runs on a server platform and provides scalable services to support ATSC mobile DTV

aparations.
CONTACTS
Morth: Armrica Caribbea and Latn Bmerica Furooe, Micdle Bas & &% ca Ena, P fic Rim
2l BOO2R] DETE +1 TBE £37 1062 il (TH1LE 264 BRCO 4EEZTZFTE DEZE
MPH &mdash; ATSC Moblle DTY 2 . o doast harris. oom
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Raleigh Puts Mobile DTV on Buses

Transit users in the Research Triangle
area of North Carolina have a new
way to stay informed during their
commute,

The City of Raleigh and WRAL
announced on April 13 the first public
deployment of mobile DTV in a
Capital Area Transit (CAT) bus.

“We are proud to be the pilot to
offer mobile digital television to the
riders of the Downtown Circulator,”
stated Raleigh Mayor Charles Meeker.
“We salute WRAL for being pioneers
in mobile digital television as they
were in high definition television. We
look forward to the day when all of
Raleigh’s CAT buses will offer this
means of information and relaxation.”

The service uses the ATSC-M/H
mobile DTV system to deliver real-time
DTV and data services to screens on
CAT buses. The initial installation is on
a single CAT R-Line Downtown
Circulator bus, but four more buses
are slated to be fitted with the system
for the pilot period, which runs
through August 2009. An additional
20 CAT buses will be equipped with

mobile DTV during the second phase
of the project, which runs September
2009 through August 2010.

The on-bus screens will carry local
and syndicated programming from
WRAL, along with a Doppler radar
image, city news, real-time transit

schedules, route-specific updates,

Capitol Broadcasting CEO Jim
Goodmon (L) and Raleigh Mayor
Charles Meeker check out WRAL's

mobile TV service.
advertising and other information.
“Mobile DTV broadcasting enables
WRAL to better serve our viewers,
communities and advertisers by pro-
viding a strong combination of any-
where access, two-way
communication and mobility,” stated

May 1, 2009 ® TV Technology ® www.tvtechnology.com
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James F. Goodmon, president and
CEO of Capitol Broadcasting Co. Inc.,
owner of WRAL.

The technology driving the system
is being provided by Harris Corp. and
LG Electronics. Harris is providing
mobile transmission equipment, the
digital signage systems and develop-
ment and support services, while LG
is delivering mobile DTV receivers,
flat-screen monitors and project
development and support.

According to Harris, WRAL will
send a mobile DTV signal of its live
channel multiplexed with its ATSC
transport stream from a 1 MW Harris
transmitter using the Harris MPH plat-
form for reception by LG receivers on
the buses.

On the buses, Harris InfoCaster
digital signage systems will distrib-
ute the content to three LG flat-
screen monitors in each bus. The
live WRAL mobile DTV signal will be
displayed along with weather
graphics, advertising, public
announcements, text messages and
other information.



US-based Capitol Broadcasting Company, Inc.
((BC) owns and /or operates a range of media
organisations in North Carolina. One of its five
television stations, WRAL-TV in Raleigh, recently
launched the first publicly available, free, over-
the-air broadcast of mobile DTV in the US.
WRAL-TV's Steve Hammel, vice president and
general manager, and Pete Sockett, chief
engineer, report.
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Simultaneous upgrade fo
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Mobile DTV workflow - from
facility to fleet
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How Harris supports the first all-in-one personalised television system
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Advanced Media Center for Sezmi

360 Infrastructure

By lam Collis, Director of
Product Marketing,
Harris Broadcast
Communications EMEA

With the channel explosion
OCCUITITIE, warldwide — HD, S0,
mobile, IFTY, streaming mesdia,
nonlinear, digital signage and
out-af-home  advertising —
today's broadcastiers are present-
ed with significant challenges
imchading how to support the
creation of mew channels and
howr to mometise and streamline
the traffic and sheduling of
those additional charmels. In the
transitionmg market, ‘advanced
medin workflow’ has becoms
more than just an mdustry buzz-
word: it's become a Foandation
for compamies looking to fally
embrace new business mnodels.
Ome real-world example of o
company leveraging the business
opporiunities presented by an
advanced medin workflow is
Sexmi Corporation — the devel-
opers of the first, all-m-ome
personalised television system.
Formed in 2006 with the goal of
developing and imtmducing the
first true alternative to expensive
cable and satelfite services, Sezmi
in redefining how content is delie-
ered and conswmed in the home
The compamy’s plonned commer-
cial affering combines traditional
TV content with local and cable
sintions, movies, past episodes,
Intermet widecs, and more — all
on-demand — in a way that
allows personalised  viewing
options at an affordable price
The Sezmi metwark delivers
programming through a combi-
nation of over-the-air broadcast-
ing and wirsd braadband to the
home, using a hybrid delivery
mechanism that Sesmi brand as
FlexCast. FlexCast technology
combines the effidency and
scale of terrestrinl digital broad-
cast delivery with the interactivity
and access of emisting broad-
band infrastructure

Saxmi s using & comblneton of technolegy of the Advenoed Hedla Cerrter
‘that Inchidas D-Series srtematieon and Vislon schedullng ssTtwans

Te support content delivery
ncioss itn national network, Semmni
turned te Hams Corpocation,
which operates a network opem-
i ceryter fromn its headgquartens m
Melboume, Floride, The Harris
Achanced hedia Ceter supports a
biread mnges of workflows that man-
nge the Aow of Sarmis linear and
file-based programming through
the loal TV stations and broad-
band service prowiders. By levemg-
ing the Harris facilitys advanced
media workfloor, Sermi is able ©
ingest, manage and deliver its per-

E wiewing experience for
mibscribers noross the United States.

Automation inside the
Advanced Media Center
Supporting  Semmis  business
model of delivering a truly per-
sonalised experience to each
household member requires a
broader mnge of control, visibility
mnd automation than i typical of
o tradifional video headsnd, as
well as a higher degree of integrn-
tion and metndata utilisation
than is typical of most mmle-
charmel delivery systems. To
nchieve this advanced medin
workflow, Sezmni is wing o com-
bimation of technology at the
Advaniced Media Center thai
includes D -Series automation
md ¥ision scheduling software
The ¥ison program manage-
ment system combines plaoming,

rights management and schedul-
solution.  All  programoming
elements of the multichannel
aperntion are managed by the
scheduling engine, which creates
and manages a unified, sicgle-
frame-accurate playlist, combin-
ing prograouming comtent, inter-
stitials, commercink and promo-
tions Yision mitomotes mamy of
the reporting processes such as
genre segmentation, regional
genesrating
reporis for mmsic and program
rights usages after each channel is
played out,

In a typical linear programmme
chanmel application, the Vision
programme management systens
passes both incoming and oui-
guing program schedule inform-
ation in realtime to the D-Series
sutcmation system  via  the
SMPTE Broadcast eXchange
Format (BXF) protecol. The D
Series systemn then mmages the
processing, of the incoming linear
chammels, from satellite receiver
assgnment to routing, decoding,
incoming Q4. signal processing,
i om and time-shiftmg operations.
Because the system supporis
open metadata eschange stan-
dards BXF, MXF, AAF and V-
ISAN, D-Series DSX is ideal for
the types of advanced media

workflows necessary to mpport
the Sewrn netwesork.

At the Advwmesd Media
Center, the DeSeries systeam pro-
vides chnl recundancy, with com-
puters thai contimonsly shadow
the muin computer so that they
can take over mstantly if neces
mry, without amy effect on the
runming schedules While D-
Series supports fully hands-off
operation, operators can also
readily take comtrol during live
evenis When processed and
stored files are ready for ployout,
the Harris Center relies upon the
close integration of the Mexio
AMP medin pll.l:ﬁorm. Wision
programme management and the
[ Series mutomation system Lo
get the right files to the right cus
tomers at the right time aod in the
right formats

It is critical that Sermi can
effectively schedule, manage and
confirm successful delivery of
content to the subscriber. The
Advanced Medin Center snables
pemonalised content distribution
through o sophisticated set of
tools  thot inclide Inwvenio
Mation a medis transport sy
tem. Inwenic Motion allows
nutomated workflows to be
choreographed for nearly all file-
based cperations, inclading digi-
tal media ingest, transcoding,
media duplication or transport,
matomated transfers and man-
ngement of associated tasks liks
C or clossd-caption extraction.

The Harris Center provides
effident ways of monitoring the
florwr of all content going into and
out of the bub, Most slements of
the comtent flow are momitoned
through the Harris OCS Mavi-
gator system, which provides a
sinndardised. unified comtrol
systemn over the center's routers,
signal processing equipment,
branding sysiems, servers and test
ond measuremeni  equipment.
The Harris facility currently
features three operator comtraol
siations — each featuring five
display screens — which enable
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